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Storm sewer catch basins are one of the
problem sources of moscuitoes encoun-
tered in municipal mo;:]ultu control pro-
prams, Present nethods  requiring  re-
peated treatments could be improved by a
chemical measure effective for an entire
breeding scason regardless of the fre:
quency or amount of rainfall, A measure
of such potential is the residual fumigant
technigque (Mathis and Maddock, 19613
Mathis ¢t dl., 1959, 19613 and Miles e ol.,
1962) which fm shown  considerable
ﬁromisc against anopheline mosquitoes in

omes. This technique involves the slow,
continuous vaperization of DDVP from a
dispenser over a petiod of 2 to 7 months,
its cffectiveness being dependent upon the
amount of air movement and exchange.
During 1461, tests were conducted in
caich {’»asins st Savannah, Georgia, to de.
tegmine whether such a measure would
kill Culex pipiens quinquefasciatus Say
for a sufficiently long period of time to
be of practical value.

Metnoos. The thinty-two catch basins
used were constructed of conercie or
brick, were cylindrical in shape, approxi.
mately 3 feet in diameter, and had open-
ings to the streets about 7x33 inches
(Fig. 1). Half of the basins had an open
(above the level of the residual water in
the basin) 8. o 10.nch diameter drain,
the remainder a submerged (bepeath the
surface of the water with an air lock be-

t Presented in part at AMCA Annual Mecting,
March 1962, .

% From the Technical Development Laboratorics,
Technology Branch, Cammunicable Disease Center,
Public Health Service, U, S. Department of Health,
Education, and Welfare, Savannah, Georgia,

* From the Chatham Counly Mowquito Control
Commiulon, Savannah, Georga,

yond) Jrain, ‘The water levels in the ba-
sins Were 19 (o 35 inches below the street
level.

The formulation used consisted of as-
rcrccnl DDVE in a base of 25 percent di-
utyl phthalate and 75 percent wax. This
ferimulation was moldes! as a cylinder t14
inches in diameter und 3 or 6 inches in
fength,!  Each dispenser was enclosed in
a Y4«inch mesh hardware cloth container
and suspended 12 inches below street level
at the back of the basin. Eight basins
were treated with 3inch dispensers, cight
with a single large dispenser, and eight
with two large dispensers.  Eight basins
served as untreated checks,  Four open
and four submerged dr:ins were included
in each af the three treatments which
were made on May 31-June 1.

The basins wese surveyed for mosquito
breeding immediately before treatment, 24
hours later, and subsequently on a weekly
basis, [nspections were made with a pint
enamelware dipper fined with an exten-
sion haudle. Three dips were taken in
cach basin and total counts made of any
egg rafts ans' dead adulis. Latvae were
designated ... small, medium, or large and
counted separately according o size.
When the number of any size [arvae or
pupic in a dip exceeded 25 or the number
of living adults abserved was above 10,
the density was designated by a plus,

In adult evaluation, laboratory-reared
specimens of €, p. quinquefasciatus strain
originally derived from the catch basins
were exposed once each week in seven

¢ The experimintal formulation and different
dispensers for this study wese furnisted by the
Chemistry Section of the Technical Development
Laboratorics.
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Fiotne 1.—8wotm wser catch basin shawing the two types o deans,

treated bavins and in one untreated basing
The 3day.old acdults of mixed sexes were
ancstactizcd with COy and transfereed in
lots of appronimately 100 cach 10 4-x 3.
inch-diameter serten wire cages,  The
cages were closed with nylon nenting and
suspended near the water in the Dasins
(Fig. 2). The adults were expased for
a maxitmum af 3 or 6 houn :!rremlin;:
upon the speed of knockdown,  Prior
exposure and until returned 1o the labo.
tatory, the cages of mowjuitoes were held
in a sereencd box covered with wet cheese.
cloth, [n the laboratory, the muwjuitoes
were ancsthetized, transferced to clean
cages, furnished to percent honcy-waler
and hietd at 80® F, and 55 percent relative
humidity for the determination of 14-hour
mottalities,

Maximumminimuns air temperatutes
were determined weekly in cight caich
basins selected on the basis of their rela.

tive eapsute to wnlight. Thenmometers
were imstalled ar dispenser height,

Obnervations on rainfall wese bawsd on
information obtained from a rain gauge
inside the nudy area.

Risvizs, Mosquito larvae were cone
trolled for abowt § weeks i the buasins
treated with a ginch dispenser (Vig. 3).
The basins treated with a Ginch dispenser
d'd not produce high tarval populations
uwnil 16 weeks folluwing application, ha
a ymall peak occurred after 2 10 8 weeks,
The fMushing action of rainfall (Fig. 4)
wis probably instrumental in preventing
additional  brecding between 8 and 16
weeks, There was no apparent difference
between treatments with one or two larpe
dispensers, nor in the results obtained in
open and submerged drain basins,

Theechour exposures of caged adults
resulted in 100 percent mortality of fe-
males for B wecks with all treatments,

TR . = Lo
v
GM‘./'~
. ~—— =

n .

[

- e

]

e TSR L L LR PO

Pagibeer)

prigrat ematily

]

frse, 1yhy

M&M

| RIS

=~
A=Y Vo page

Mospt e N

\' .
S

L

B i SUNPU U P - M

L .,
vOTRER T

ot ¢
o (d/-i’:‘f"f{ad‘

. M'!

Eapmonize o adaly et et DIV g aran sootd e e

roos el e pluad iy,

Twodispeneer treatirents billed all e 1
males for 15 and ¥ weeks in the open-
deain amd submerged drain hasingg respee.
tively (Tuble 1), Subsequent restidts were
cretic, One Luge dispenser i the seh.
merged-adeain baans retlecte) an effective:

neas bde v perceat at 12 and 14 wechs,
st then Killed al exposed females to 20
weehs and mose than o pereemt fur 24
weche i the samie Busin, o fchour evpo-
sure produced mare than 5o percent fe-
male mwrtalities up 1o Evi-

Yo

3 weeks,

Toar reTwent o heatr poeant itilitios of caged Coder piprens qunagoef cdims evposal fee
4 doars an Gt bavie treatad wath il ene el disponser, (h ong il dogeniar,
aned (6) tan fonch dipetiss,
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dence of decreased effectivencss with the
small dbpenser in the submerged drain
basin was noted at 1y weeks., Adult
mortalities tended o decline sooner in
basins with open drains, except for oo
with a small dispenser,  Presumably, we
longer period of effectivere  ‘n the sub-
merged Jdrain basing was related to the
decreased ventilation therein,

Dead adult mosuitoes were not faund
ity the eight untreated carch basins during
the June-August period but were ocea.
sionally recovered  from  September 10
November (raaximum number was four).
Live specimens usually were detected in
three to cight of the basins, 1y the basins
treated with one or two large dispensers,

.

dead specimens were found frequently; in
some gases a8 many 31 12 1 14 adults were
collected in theee dips from a single basin,
e recovery of the dead adults 257 weeks
after the treatment suggests that expo-
sures longer than 3 hours did occur under
field conditius,

Air temperitures s the catch basin
Rucuated much the same as ambient te.
petatures, but generally the weekly range
was less. During the warmer inonths of
July amd  August, tempezatures in the
hasins with greater exposure ta the sun
increaved bevoud ambicnt fevel, Uhis ef.
fect disappe. «l as the scason progressed.
Air tempera o5 of J00* I, did not kill
caged adults exposed for 6 hours, Con.
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Frovme g~ tlect of rainfall and tetaperature on mowguito breading in catch bavin,

siderable breeding was observed  wiien
winithnn temperatures inside the basing
were below 50° ., even us low as 29° F,
In the fall and winter periods, breeding
wus obwrved when  maximmm  weekly
temjleratures were near 70° Fo amd aver
age temperatures wete near 6o0® I (Fig,
4)0hscr\'atimu were made on o limited
autber of atypical basins 10 determine
the effect of t‘iﬂtlcllt‘ts in comtruction
upon the control method,  [In deeper ba-
sins (48 1o 52 inches between water and
strect level) treated with one or two Ginch
dispensers, {arval development was jire.
vented for 6 to 8 weeks, 1n three of the
four decp basing, 3-hour cxposures of
caped adults did not result in complete
kills on the initial inspection at 1t weeks,
Similar results of adult exposure were ob-
tained in four rectangular basins (32 x.44
inchess water fevel 22 o 44 inches Delow
street)  with 13-foot-long inlets, and in
four rectangular basing (32x 59 inches;
water 48 to g6 inches below street) con.
structed with open outlets about 24 inches
diamcter and with two inlets—one in the
curb and the second, measucing zox 20
inches located in the strect, In compari-
son, typical basins gave similar larval kills
hut the adult mortalitics remained at 100

percent for 17 to v weeks, “The data for
the atypical basins again indicate the
negative effect of air circulation,

In two basing normally filled with wa.
ter o street fevel, one or 1wo Ginch dis.
pemsers were installed beneath the water
sutface.  Living adults and egg rafts were
observed the week follawing teeatinent
amd at frequent intervals afterwards (as
many as 33 rafis per 3 dips). larvae
were not presemt in cither of the basine
until the 17th week following treatment
except during the third week when one
basin contained numerous small larvae
(aver- e rg-/dip).  Numcrous light
rains lell during the period and possibly
prevented  the  accwmulation of  lethal
amounts of DDV in the water.

Discrason,  Although  larvae  were
climinated from  the catch  basins by
DDV vapor for only 6 to 8 wecks, hig
female mortalities swere recotded for up to
34 weeks with 3hour exposures. Based
on the assumption that newly.cmerged
adults will remain invide the catch basins
for at least 3 hours, DDVP dispensers
shaw considerable promise in controlling
C. p. quinqucfasciatus in catch basins,

There was a difference in the suscepti-
bility of the various immature stages to
DDYP vapor. During any 24-hour post.
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treatment suevey, snall fasvae wete sels
dom present, and always absent when the
uther stages had been climinated, Medivm
and large lapvae and pupac were pro-
gressively more difficult to kill,

Of the 226 exposures of caged adult
moscuitoes to DDVE vapor that rewlted
in kiils below 100 percent, mmale mortali-
ties wete cjual to or hipher than female
riortalitios in auly - cnes. When mor.
talitics in the range of 10 to go pereent
are comsidereyl, male kil exeeeded female
il in only two instances, “Thus, the fe.
males of € p, guinguefasciutus showed a
greater steeptibifity to DDVE than did
the males,

Epg rifts were oveasionadly found o
bavins where eaged adults succumbed 1o
the DDV vapor with less tlan 30 min.
utes exposure, Thus, it appears likely
that €. p. gwinguefusciatis females Tay
their ceps within a relatively short time
after entering catch basins, pasticolarly
since the species s repatted to ovipaddt at
a rate of more than 15 cgges per minute by
Horsfall {14955).

The amuount of rainfall geeatly influ.
enced the number of immature mosgui-
toes found in catch basine (Fig, 4). Dur.
ing the relatively dJry pcrimh weeding

inereased, e heavy raiits finhied the im.
matute forms ot of the basine particu.
Jarly thise with upen drains,

Acksuwtioaaists,  The authors o
press their appreciation e Messrs, John
Olson, Je, and Me, FL W, Fitzgerald who
comributed  greatly 10 these  studies
theough their olwervations and sugges.
t1ons,

These standies wore accomplished
part of a contractual agreement beaween
the Communicable Diwase Camer aml
the Ageney  for fnternational  Deselop.
ment,
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